Intrathecal acetyl cholinesterase inhibitors produce analgesia that is synergistic with morphine and clonidine in rats.
Intrathecal (IT) administration of acetyl cholinesterase inhibitors produces analgesia through a muscarinic action. The addition of IT cholinergic agonists to IT opioids or alpha 2-adrenergic agonists results in enhanced analgesic effects, but it is not clear whether these interactions are synergistic, additive, or less than additive. Dose-response curves for hot plate and tail immersion tests were established for IT neostigmine, physostigmine, and echothiophate in rats. Dose-response curves for hot plate testing were established for IT morphine and clonidine. The effect of maximally effective doses of each of the three cholinergic drugs on hot plate testing was plotted over time. Isobolographic analysis was performed for hot plate testing using neostigmine-morphine and neostigmine-clonidine combinations. The three cholinesterase inhibitors produced profound analgesia on hot plate testing but incomplete analgesia using the tail immersion test. Duration of analgesia on hot plate testing ranged from 45 min for physostigmine to more than 24 h for echothiophate. IT administration of combinations of neostigmine plus morphine and neostigmine plus clonidine both produced significantly more profound analgesia than the calculated additive effects and are, therefore, synergistic in their actions.